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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent damage to 
driving coils by heat generated from an actuator driving 
coil or a spindle motor driving coil, and deterioration of 
optical characteristics and curving of recording heads 
because of thermal expansion of optical system parts 
such as lenses or the like. 

SOLUTION: The apparatus includes a spindle motor 2 
for rotating a recording disk 1 01 , an optical pickup 3, a 
servo means 10 and resistance value- measuring means : 
(AMP1-AMP4 and AMPm1-AMPm2) for measuring a 
resistance value of driving coils of the spindle motor 2 
and optical pickup 3. The servo means 10 lowers a 
rotational speed or a servo gain of the spindle motor 2 
thereby restricting a heat generate amount when the 

resistance value measured by the resistance value-measuring means is not smaller than a 
predetermined resistance value. 
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* NOTICES * 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation. . * 

1 .This document has been translated by computer. So the translation may not reflect the original . 

precisely. ■ • *■ ■ . *. . \. 

2**** s hows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention], - ...... 

[0001] . , . : , ; " ,: .\ .: ..,r^ ; !/ ■ .. 

[Field of the Invention] This invention relates io'the^^ : ' ' : <- 

playback of the information signal over rec6rcKdisks, such as* an optical disk. . . - „ - 

[0002]- ' - ' \ " " ' " ; ; ' ; ; - ' • 

[Description of the Prior Art] Conventionally the disk drive equipment which pe^ ; 
playback of an information signal to record disks, such as an optical, disk^ i ; s ; pr&posed. In this diskjdrive 
equipment, a record disk has a part for a core held, and rotation actuation is earried out. And an optical 
pickup counters the record disk by which rotation actuation is^parried put in this, way^and is arranged. ; "~ 
This optical pickup has the light source; like semifbndu f GtOT all^ifradia^ .. .' Lv . . 

from this light source at the signal rec6j$(ng^ disk.And ^hU.e^bs.w^tfng of , the : mjtU , ' " 

information signal to a record disk is made according to this flux bfilight-fead-out of the information . ... 
signal from this record disk is made by |the ^reflected light fropi. the record, disk. of : .thiS'flu^;.Qf light. 

[0003] ■ . ; • . T ::: „' ; ■■?>' 

[Problem(s) to be Solved by the Invention] By.the way, the_ above disk drive equipments have.the SQufce ' " 
of generation of heat like the actuator which .an^ 

outrotation actuation of the record disk ....... - . r.- v*. - 

[0004] That is, an actuator attaches a drive coil.m.the.moving^part in. which.the* objective lens which the 

flux of light from the light source is coadensed on a reiovdAis}^ and is irradiated was attached, is 

arranged into the field in which a magnetic circuit Form rpoving part, : and ^constituted- In-this _ - 

actuator, by supplying a drive current to a drive coil, this drive coil .produces driving force.in.an 

operation with the field which a magnetigxirc^ . _ 

actuator, there is-.generati on of heat in %$$f/& coil. '/ : . tw 

[0005] Moreover, a spindle motor isar^ged^ 

coil was prepared in Rota or a fixed. sj<|e^^4vt&'is drive coiljvas pr^^ side or Rota "forms, , . " . ^ :k 

and is constituted. In this ASUPIN dolla?^ 

coil produces driving force in an operation with tH.e.fi.eld wlfoha magnetic circuit forms, and rotates ' 

Rota. Therefore, in this spindle motor, th^fe^s.genera&n ofjtieat iry,£4riy£ opil. :...,i : - : v,- , » : ,vj" ^1,^.^ 

[0006] And when.it generates heat until, the drive coil of such. an akuitor-anithe drivexoil [ : i ' 

motor serve as an elevated temperature^Mi^e i~3 ^ :possibi lity^^f damage ^qri jthi's^Sye pqil j9egr|da^hy/ •[ 

of the optical property by opti^-Syste^^pjmgp^ep^ ^jjc^^^lej^j canning pyt, .tberm^ ^xp^nston,- i A r.,^ <M ,V r ._ 

and the curve of a record disk may occur:. More ^.^tfe^ife^&Jamlp like-semicohdu6tor laser wiUBe 5> - ; .' , 

contracted. . - . . m?.--.. t • \L- " - ^ • - - •■■ r >\ : y ■ ^ :rr l ? 

[0007] Then, this invention is proposed in view of the above-mentioned actual condition, and tends to 

offer the disk drive equipment by whic^ ? degra^ : ~ .. . - 

components, such as damage on-this drjyfe coiHSy .the, heat ^ittedfrQm ; -the drive coil ^pf an actuaforor ^ . t J 

the drive coil of a spindle motor and a-l:§ps, caKyi^ of a refcord 

disk were prevented. . * \ \ : ' s . * ri " 

y . ' . . ' - " 
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[0008] : ; „ , * — ' 

[Means for Solving the Problem] In order to solve an above-mentiojied technical problem, the.disk drive 
equipment concerning this invention The rotation actuation device which holds. a record disk and carries 
out rotation actuation, The flux of light which semiconductor laser ahd this semiconductor laser emit 
according to the above-mentioned rotation actuation device The Optical pickup which performs the 
record or playback of an information signal to this record disk byhaving the objective lens which 
irradiates the record disk by .which rotation actuation is carried out, and the actuator which controls the 
location of this objective lens, and irradiating this fltfx of Tight at a record disk, A servo means to 
perform servo actuation which controls actuation. of the actuator of. this optical, pickup and controls the 
location of this objective lens according to the physical relationship of an objective lens-and a record, 
disk, It has a resistance measurement means to measure the resistance of the drive cqil for obtaining the 
driving force in an actuator. A servo means When; the resistance measured by "the resistance ~ 
measurement means is beyond predetermined resistance,' it is characterized'by .lowering to the maximum 
minimum of the range where an error does not generate servo gain:;; •;; . >r -|i 

[0009] Moreover, in the disk drive equipment concerning this inveijtior^ a servo means is good also as . . 
stopping tracking servo actuation, when the.resistMcewhic^ read of th^infp^atiGnTIv* 

signal from a record disk, and isjneasuced by the" resistance measurfemeritymeans is heyOnd^ - . - >. '.: ? " 
predetermined resistance. ' -. : 

[0010] Furthermore, in the disk drive equipment concerning: this invention^ : wfi'eSfrth e resistan ce vwhicho; rn^n^ p. 
establishes a servo means to control the rotational speed of a record disk, .an3l & measured by .the ~~ 
'resistanreTroaSurement means with this servoTmear^^ ' > . 

as lowering the rotational speed of a record;;disk. • ^nc-;. 1- V^^-v^-- ] 

[001 1] In these disk drive equipment, when- ; £iem^ 

actuator, the current supply source to the drivefcoil of thisaetuator^ ^ w ro^ 

decreases, and temperature descends. . i \v. ' v" 

[0012] And a resistance measurement means the ;d'islc:driv&. - " ;i ■ — ■ * M " 

measures the current value of the drive coil for obtaining the driving fdrce in the spindle motor of a ; 
rotation actuation device, and driver voltage and ji reverse electromotive voltage, and calculate 
resistance establishes, and when the resistance measured by this resistance measurement meaqp.fr " " 
beyond predetermined resistance, a servo means control the rotational speed of a record disk is 
characterized by to lower the rotational speed of a record disk until this resistance becomes under thi^. 
predetermined resistance. • „ u*.. . :-j k-i" : ;.,;]•• . • t .k; •: ? ■»■:•_■•• 

[0013] In this disk drive equipment, when a. temperature rise occurs by generation of heat in a spindle ^ 
motor, the current supply source to the drive coil of this spindle motor is decreased, calorific yalue : . M , 
decreases, and temperature descends. iu.^k.£?.y;.Ti" ; .::Sc tocos erro^gn*; > - ? o>^ ^ (q\ ''P~jr^ as , 

fOO 1 41 x ■■■ ' *r.1-.-\ Cmj-iii*! ror^iaiVM-i!^!u"V.%VAl ^--^ ft Ti * 'ir r \cX' 

L J ■ -.1--- «_ - -- - • ■ . . - * i*v • " " ■ . i *-* 

[Embodiment of the Invention] Hereafterjjfe ioV l h a>- . : 

referring to a. drawing. ■* ' , ' V^atior. !ht- ■Lc-CoLuinv-iFHi* .w/hir/ij 4re of jlgiil -^-H " : jin £■ 

[00 1 5] The disk drive equipment concerning :this invention is- equipmen^which performs-the record or-^ - • - " ; 
playback of an information signal to this optical disk, using'an optical disk as a record disk.. • 
[0016] As this disk drive equipment is shdWnvin! drawing:! \i the *Qtatk»n actuation device l-^yhith holds; r v : r^;:** 
a part for the core of an optical disk 10 1^ ahd££nt£s^^^ 

actuation device 1 ~ rotation — it has disk table la<whtch iS V;?^ C :/ 

the core of an optical disk 101, and the spindfefqoto^ wbfchoc&rj^ llie^mi^tai 
table la, and is constituted. -~ ^ . ypin;ai .pi ^ up 3 by (no imgrfiiioii kOitVd.iij.ua Sriti&tiSv ■fE^pccU : vt^iV^ IA ^"^- 1 " 
[0017] And this disk drive equipment has the "Optical 'pickup 3 ;^^-o^brfi)ic!k^31buiidffiri'tte ■ ■ £ Wn'<~ 
semiconductor laser which is not illustrated as the light source. This optical pickup 3 makes the flux of 
light which semiconductor laser emits inject;through" an objective^ ro -r^i; ~- 

direction of a path of an opticabdisk 10J in which this objective?iensi4;«itersectsperpendicul r - 

direction of an optical axis, and the direction: of an optical axisjwith a-bi-axiaha^ 

supported operational. This biaxial actuator has the focal coil Lffqr.geherating^^ •? o- Jfc 

l^t+n-/Aininu/1 ir>/^1 tnn rrr\ \ /r« ni .Kiln /tra t-» \u'pK — r<frfi. pi ia-! ". : ./....*• t$^9'/ :-;-*«•••■. J^ffi^ J^'Oi '"^ -7/78704 ' 
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moves an objective I en ^4 in the direction of an optical axis, and the tracking coil Lt for generating the 
driving force which moves this objective- lens'<4 in the direction of a path of an optical disk 101, and is 
constituted. ;■ : '- .. ' 

[0018] This optical pickup 3 reads an information signal from this optical disk 101 by irradiating the 
flux of light which semiconductor laser emits on the signal recording surface of the optical disk 101 in 
which rotation actuation fs. carried put by the rotation actuation device 1, and writing an information 
signaljn this optical disk K)l* tor defefctihg'the! reflected light of this flux of light fronrvfis signal •■■ 
recording surface. 

[001 9] the direction of a.path of the optical disk 101 held at the rotation actuation device 1 according to 
the migration actuation device 5 in which the optical pickup 3 serves as a migration actuation means - 
migration - it is made that it i's operational. That is, 'this optical pickup 3 is supported by thS guide shaft 
6 movable along with this guide shaft 6. And along with' the guide shaft 6, migration^aetuation of this 
optical pickup 3 is carried. : out.by the thread motor 7. In addition, the location of the optical pickup 3 is 

detected by the hall device etc. ' " A ~ . - « 

[0020] The electrical signal with which the optical pickup > 3 read' the information signal, and was - 
obtained from the optical disk 101 is sent tosRF amplifLeF^TO 

signal from the sent signal, and sends if to the servo circuits 0 while it amplifies the signaPsent frQm the 
optical pickup 3 and sends it to-RF "processing circuit 9 as^a,RP:si 

controlled by CPU (central processor unit)l 1 used as a control means, performs predetermined signal 
processing to a RF signal, and sends it to a data decoder 12. A data decoder 12 decodes the signaPsent 
from RF processing circuit 9, reproducesjhe information signal currently recorded on the optical. disk' -'\, r- 
101, and sends it to the external host computer 14:throughi an interfaee-13. - ■ • • ■ ; • • ».•:•:■.■■ -< • 3 
[0021] On the other hand, the servo circuit Jlo controls the;b.iaxial" actuator driver -1=5 which;is controlled : 
by CPU1 1 and drives a biaxial actuator basSipn the sents'6rvo-error signal : ,;the threat! driver^ 6 which: «"« 
drives the thread motor 7, and the spindle-driver J 7 which drives a gpindle motor 2; The biaxial actuator ■■ 
driver 15 controlsthe supply current to the focal coil Lf and the tracking - coil Lt! '» r • ' ' 

[0022] A servo error si-goal* is a signal including^ the. information about:the relaiiye-positioa relation and 
relative velocity-with a recording track on the signal^ recording surface of the flux of light and the optical \. 
disk 101 which are injected from the optical-pickup -3*~T:hc9rsy«the focal error signal of this servo^rror 
signal is the distance of the direction of an optical axis of this flux of light -of the focus of the injection ■■:■< 
flux of light of the optical pickup 3, and the signal recording surface of an optical dislc \Q\/i.e\; the 
signal corresponding to focal gap. Moreover,; the;^ 

distance of the direction of a path of this optical di^^ of the;' injection flux of lighj: bf^* • 

the optical pickup 3, and the recording trackof ah opticalldisk 101, he:, thegignal porre^poridingtd a- ' ~ \. r 
truck gap. These focus error signal and a:tjackii\g ^rrgr Signal serve, as .Criteria.of a'drtve 'ofi a biaxial: C.Xvrr- 
actuator, and turn into a signal for completjijg-^fedal gap and a truck gap as 0, respectively. Moreover, 
DC offset component of a tracking error [Sighal; is ecJUivaiferit to toambuntdfi gaps vMh the-average ,i - v;o. £ 
Location of the recording track which the flux of light, in] ected frpm thi;S:opticalr pi ckup T tdi^'eropla^alTj ^ . 
pickup 3 follows, and serves as criteria o|?a r dri;ve of the thread rnbtpr Q^i^hennOrejlhe dock sigrtal: F 
extracted from a RF signal supports the linear velocity- of the recording track to the flux of light injected "-""= 
from the optical pickup 3, and serves as Sriteria of arrive of H sprndl&nTOtof 2:/ 5*> ^ ! &ror: ; v:J. ;:.r^:i'!i 
[0023] That is, a biaxiaLactuator, the thrfcM n^tQr^ batsed L6*n th6krl i 

\ . servo error signal which corresponds, respecttvelyJ. 3 ABUCPtJl I%andgrrtrorthe fdtatJdtf^opefeting^si3eedr A 
of the optical disk 101 by the rotation actuatiod device 1, and the-migration operating speed of the 
optical pickup 3 by the migration aotua_tipn3frfe]aM 

the flux of light and the optfcai disk 101 Avhich~a^ **-■ ; ' A :' 

[0024] In addition, the thread motor 7 is used also in the so-called seek operation which moves the * 
location of the optical pickup 3 to the location pbrcesp ending to anotte y. 
locat ion corresponding to a certain recordingtraeblatdhigJitsg,eed.e Horn :c-t»tk*- :: a! speed K.i ^r^flr 
[0025] And the 1st sense resistance Rl,^r£hr<ietects^ Lf is connected 

to this focal coil Lf at the serial: The po^tiaP*8i^6tfeh^ 



is taken out by 1st differential-amplifier AMP1, and is sent to CPU1 1 through an A/D converter as': an 
•output of this 1st differential-amplifier AMP1. - 
[0026] Moreover, the 2nd sense resistance R2 which detects the current value of the tracking coil . Lt is 
connected to this tracking coil Lt at the serial. The potential difference of the both ends of this 2nd' sense 
resistance R2.is taken out by 2nd differential-amplifier AMP2,-and is sent to CPU1 1 -through; an A/D ... 

converter as an output of this 2nd differential-amplifier AMP2. CPU1 1 measures current values! f and 

12 from the output of the 1st and 2nd differential amplifier AMP 1 arid-AMP2 by which A/D conversion ■■ 
was carried out. . ' * ' ' " * v " 

[0027] Furthermore, the potential difference VI bf the end windingof the focal coil Lf is taken out as.an 
.output of 3rd differential-amplifier AMP3, and the potential "difference V2 of the end wiftding oftev, . /i. 
tracking coil Lt is taken out as an output .of 4th differential-amplifier AMP4.. A/D cohversionLofrthe y,- 
output of these 3rd and 4th differential ampli&ep. AMRS^aM^ AMP4 is carried out, and it is sent to 
CPU11. . ' - . . ,_.r - 

[0028] And CPU1 1 computes the resistance of the focal coil Lf by : V 1/11 ; an d comput esJ]i£jj^ ta^ce<)f^ 
the tracking coil Lt by V2/I2. When the resistance of these 'coils Lfand Lt is beyond predetermined ,i -m^u 
resistance, CPUTTjudges that these coils Lfond;Lt ^ of 
gather the following (a)Tirfu/^r.,(c)7 ^~^ n ^ : / 7^T! ~ . , -L " 

'[0029] (a) Lower to the minimum wifhin/the Hikits to which;an ertxyf 'do 

of focus servo actuation or tracking servo actuation, :. ; '.. 

[0030] (b ) j^ower t h e rotational speed of a spindle motor 2. ■' -V. - . " r ' 
[0031] (c) About the tracking coil Lt, if the:info^ationrsignal&^. an optical disk is not read (leacf), 
suspend tracking servo actuation. Moreo u ver T if ^ 
amount which stops tracking servo actuation in seek. operation^ 

[0032] That is, in this disk drive equipment, -GPTW df hfeatsfronv the^reqi 1 s ^Lf , 

and Lt by the fall of servo gain, the fall of the drive rotational: speed :a£ spindle .motor 2, cQMt of 
tracking servo actuation, when the focal coil Lf or the tracking coil Lt generates heat arid it has become 
the temperature beyond predetermined temperature. These actuation may perform any first, when only *■■ 
any one may be performed and it performs two or morfr^djuation, and it rn^y perform two or more 
actuation to coincidence. 

[0033] In addition, CPU11 reduces the frequency of the.clock signal currentljLused as signal processing 

or criteria of time amount measurement according to this, when the relative velocity of the flux of light 

and the optical disk 101 which are injected by the fall of the rotationafspeed of a spindle motor 2 etc. 

from the optical pickup 3 falls. * , / -., " . " : - r - ' 7 ^ * 

[0034] Thus, in this disk drive equipment, compaction of the life of the sSnicq^ductor laser of the 

optical pickup 3 is avoided, and the curvature return by heat deformation of the record disk 101 is 

suppressed. 

[0035] And CPU1 1 will be.petumed40.an initial state about servo, gain, the.rotational. speed of a spindle 
motor 2, etc., if the temperature, of each goiIs LfjandXi fully falls* < " ' " - * - ' ^ " ~ ~ 
[0036] And in this disk drive equipment, the 3rd sense resistance Rm which detects the <#?ve current of 
a spindle motor 2 is connected to the spindle driver 17. The potential difference of the both ends of this 
3rd sense resistance Rm is taken out by the 5th differential amplifier AMPm-l^and is sent to CPU1 1 
through an A/D converter as an output of this 5th differential amplifier AM?jnT: CPU1 1 measures a 
current value Im from the output of the 5th differential amplifier AMPm l b^which A/D conversion was 
carried out. 

[0037] Moreover, the potential difference Vm of the end winding of\the.driv^C9il of a spindle motor 2 is 
taken out as an output of the 6th differential- amplifie ^B^^I^V^fr 
differential amplifier AMPm2 is carried out, and it is sent to CPUIK - <r£±*%: * i • V •* 

[0038] Furthermore, CPU IT measures the reverse electromotive voltage Ve by emulating the reverse 
electromotive voltage Ve from the rotational speed Kt of a spindle motor 2,^or cutting driver voltage, 
and measuring" the potential difference Vm. 

[0039] CPU4 1 computes the resistance of the drive coil of a spindle motor 2 by (Vm-Ve)/Im, judges it 
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that this drive coil is an elevated temperature when the resistance of a drive coil is beyond 

predetermined resistance, and performs actuation of either the following (a) or"(b). 

[0040] (a) Cut the driving force of a spindle motor 2, turn disk table la and an optical disk 101 by 

inertia, and in order to maintain rotational speed, resume the drive by the spindle motor 2 in the place to 

which the rotational speed of this optical disk 101 fell to a predetermined rotational speed. 

[0041] (b) With the rotational speed of a spindle motor 2 lowered, move until temperaturefalls. 

[0042] These actuation may perform any first, when only either may be performed and it performs both' 

actuation, and it may perform both actuation to coincidence. 

[0043] CPU1 1 reduces the frequency of the clock signal currently used as signal processing or criteria of 
time amount measurement according to this, when the relative velocity of the flux of light and the 
optical disk 101 which are injected by the fall of the rotational speed of a spindle motor 2 from the 
optical pickup 3 falls. 

[0044] Thus, in this disk drive equipment, compaction of the life of the semiconductor laser of the 
optical pickup 3 is avoided, and the curvature return by heat deformation of the record disk 101 is 
suppressed. CPU1 1 will return the rotational speed of a spindle motor 2 to an initial state, if the 
temperature of the drive coil of a spindle motor 2 fully falls. 
[0045] 

[Effect of the Invention] As mentioned above, in the disk drive equipment concerning this invention, 
when a temperature rise occurs by generation of heat in an actuator or a spindle motor, by decreasing the 
current supply source to the drive coil of this actuator or a spindle motor, calorific value is decreased 
and temperature is dropped. 

[0046] That is, the disk drive equipment by which degradation of the optical property by optical-system 
components, such as damage on this drive coil by the heat emitted from the drive coil of an actuator or 
the drive coil of a spindle motor and a lens, carrying out thermal expansion of this invention and the 
curve of a record disk were prevented can be offered. 



[Translation done.] 
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